Rf ϕ tz g tz dt/t , z ∈ B. Here Rf denotes the radial derivative of a holomorphic function f in B. We study the boundedness and compactness of the operator between Bloch-type spaces B ω and B μ , where ω is a normal weight function and μ is a weight function. Also we consider the operator between the little Bloch-type spaces B ω,0 and B μ,0 .
Introduction
Rf ϕ tz g tz dt t , f ∈ H B , z ∈ B.
1.3
The following important formula involving R and I g ϕ f was proved, for example, in 1
Rf ϕ z g z , z ∈ B.
1.4
Motivated by papers 2, 3 , operators I g ϕ were introduced by the first author of the present paper and Zhu in 1, 4-6 , where its boundedness and compactness from the α-Bloch space, the Zygmund space, the mixed-norm space, and the generalized weighted Bergman space into the Bloch-type space on the unit ball are studied. In our previous work 7 , we studied the boundedness and compactness of I A radial weight ω is called typical if it is nonincreasing with respect to |z| and ω z → 0 as |z| → 1 − . If ω is normal, then by the monotonicity of ω r / 1 − r a , for 0 ≤ r 1 < r < 1, we have that
that is, ω is decreasing on 0, 1 . On the other hand, from the first equality in 1.5 , we have that for any ε > 0, there is a δ > 0 such that
which implies lim r → 1 − ω r 0. Hence every normal weight ω is also typical. For a weight ω, the associated weight ω 23 is defined by
where ω is a weight see, e.g., 20 . The little Bloch-type space B ω,0 consists of all f ∈ H B such that
Both spaces B ω and B ω,0 are Banach spaces with the norm
and B ω,0 is a closed subspace of B ω . When ω r 1 − r 2 , the space B ω is a classical Bloch space.
The purpose of this paper is to characterize the boundedness and compactness of the operators I 
Auxiliary Results
Here we formulate and prove some auxiliary results which are used in the proofs of the main ones. Proof. Take an f ∈ B ω,0 . For a fixed ε > 0, by Lemma 2.1, we can choose a δ 0 ∈ 0, 1 such that
Since ∂f r /∂z j z r ∂f/∂z j rz for j ∈ {1, . . . , n}, r ∈ 0, 1 , and z ∈ B, we have
2.3
Since
we see that the second term in 2.3 converges to 0 as r → 1 − .
If r ∈ δ 0 , 1 and z ∈ B \ δ 0 B, then by 2.2 we have
By 1.6 we have that ω z ≤ ω rz for r, |z| ∈ 0, 1 . Hence we have
for all r ∈ δ 0 , 1 . This proves that lim r → 1 − f r − f B ω 0 whenever f ∈ B ω,0 .
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Conversely, the normality of ω implies that for any ε > 0 we have
so that f r ∈ B ω,0 for any r ∈ 0, 1 . On the other hand, by the assumption lim r → 1 − f r − f B ω 0, we have that for every ε > 0 there is an r 1 ∈ 0, 1 such that
for r ∈ r 1 , 1 . By letting |z| → 1 − in the following inequality, which easily follows from Lemma 2.1:
then using 2.7 and 2.8 , we get f ∈ B ω,0 , as claimed.
Corollary 2.3. Let ω be a normal weight function. Then the set of all holomorphic polynomials is dense in
Proof. For the homogeneous expansion f
Since P j → f uniformly on compact subsets of B as j → ∞, we see that R P j r → R f r uniformly on B for any r ∈ 0, 1 . Moreover, we have
2.10
Combining this with Lemma 2.2, we get the desired result.
The following lemma can be found in 1, Lemma 3 . Its proof is similar to the proof of the corresponding one-dimensional result in 27 , for the case of the little Bloch space B 1−r ,0 . Hence we omit the proof.
Lemma 2.4. A closed subset K in B ω,0 is compact if and only if it is bounded and
The following lemma is very useful for estimating the norm of the Bloch-type space. 
2.12
Proof. For the details of the proof, we can refer 9 or 28 . The following corollary is an immediate consequence of Theorems 3.1 and 3.2. 
The Boundedness of Operator
0 ≤ I g ϕ f − I g ϕ p j B μ ≤ I g ϕ B ω → B μ f − p j B ω −→ 0 as j −→ ∞ .
Proof. Let {w
≤ 1 and h k w k 1/ ω w k . We define f k as follows: 
4.5
From the above inequality, it follows that f k converges to 0 uniformly on compact subsets of B as k → ∞. This completes the proof. 
